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Dellinger RP. Cardiovascular management of septic shock. Crit Care Med 2003;31:946-955.



Crit Care Med 2017 
Mar,45(3): 486-552
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30 ml/kg crystalloid first 3 hrs
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SEPSIS BUNDLE PROJECT (SEP)
NATIONAL HOSPITAL INPATIENT QUALITY 
MEASURES

SEP-1 EARLY MANAGEMENT BUNDLE, 
SEVERE SEPSIS/SEPTIC SHOCK



N Engl J Med. 2014 May 1;370(18):1683-93.

N Engl J Med. 2014 Oct 16;371(16):1496-506.

1600 Patients

Over 1500 Patients 18.2-21.0 %
Mortality



End Stage Renal Disease on Dialysis

Compensated Congestive Heart failure



Dellinger RP. Cardiovascular management of septic shock. Crit Care Med 2003;31:946-955.





SEPTIC SHOCK

• Recommend MAP ≥ 65  mm Hg



Mean Arterial Pressure

Urinary 
output (mL) 49 +18 56 + 21 43 +13 .60/.71

Capillary blood flow 
(mL/min/100 g) 6.0 + 1.6 5.8 + 11 5.3 + 0.9 .59/.55

Red Cell 
Velocity (au) 0.42 + 0.06 0.44 +016 0.42 + 0.06 .74/.97

Pico2 (mm Hg) 41 + 2 47 + 2 46 + 2 .11/.12

Pa-Pico2 (mm Hg) 13 + 3 17 + 3 16 + 3 .27/.40

75 mm Hg65 mm Hg 85 mm Hg F/LT

Adapted  from Table 4, page 2731, from LeDoux, Astiz ME, Carpati CM, Rackow ED. Effects of 
perfusion pressure on tissue perfusion in septic shock.  Crit Care Med 2000; 28:2729-2732

Presenter
Presentation Notes
Previous literature supports equivalent tissue perfusion (measured by five different tissue perfusion parameters) between 65 mm Hg and 85 mm Hg of mean arterial blood pressure with norepinephrine in septic shock.  



Asfar P, et al. N Engl J Med. 2014 Apr 
24;370(17):1583-93. 

776 Patients



Asfar P, et al. N Engl J Med. 2014 Apr 24;370(17):1583-
93. 



CHOICE OF VASOPRESSOR



During Septic Shock

10 Days Post Shock

End
Diastole

End
Systole

End
Diastole

End
Systole

Presenter
Presentation Notes
This slide demonstrates radionuclide angiography in a patient during septic shock and following recovery.  The top left panel shows end-diastole and demonstrates increased diastolic size of the ventricles (increased compliance), which is thought to be an adaptive mechanism.  The top right image shows end-systole in this patient demonstrating a very low ejection fraction (little change in chamber size compared to end-diastole).  The bottom two frames following recovery demonstrate a decrease in end-diastole volume, smaller ventricle at end systole and therefore significant improvement in ejection fraction.



VASOPRESSORS IN SEPTIC SHOCK

First 
Line

Second 
Line

Niche 
Drugs

Norepinephrine

Epinephrine Low Dose 
Vasopressin
(.01-.03 units/min)

Dopamine 
(sinus 

bradycardia)

Phenylephrine 
(high cardiac output 

or serious 
tachyarrhythmias 

and salvage)





Controversy
•How much fluid after the initial 
bolus?



Boyd et al. Crit Care Med 2011;39:259-265



Interstitial Edema

Lungs Brain Kidney



De-resuscitation





Arterial Pressure = Flow x Resistance



Arterial Pressure Drives Tissue Perfusion and is 
Determined by Cardiac Output and Systemic Systemic
Vascular Resistance

flow flow

Assume continued leak and MAP target 70 mm Hg 





Wolfe, KS. et al. Chest 2018



Figure 1 

Copyright © 2018 American College of Chest Physicians

Wolfe, KS. et al. Chest 2018

Presenter
Presentation Notes
Incidence of ICU-acquired weakness (ICU-AW) with increasing cumulative dose of norepinephrine. *The proportion of patients with ICU-AW significantly increases with increasing cumulative dose of norepinephrine (χ2 for trend P < .0001).



Correct balance of fluids and 
vasopressors is the goal





Goldilocks

Not enough Too Much Just Right



Correct balance of fluids and 
vasopressors is the goal

We just aren’t sure what it is for any given patient.



Crystalloid Liberal or Vasopressors Early 
Resuscitation of Sepsis Trial 
CLOVERS Trial 

National Heart Lung Blood Institute

Prevention and Early Treatment of Acute 
Lung Injury Network
PETAL Network



https://www.citizen.org/sites/default/files/2446.pdf
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GUIDELINES TO BUNDLES - 2004

6 hour

24 hour



R. Phillip Dellinger, Mitchell M. Levy, Andrew Rhodes, Djillali
Annane, Herwig Gerlach, Steven M. Opal, Jonathan E. Sevransky, 
Charles L. Sprung, Ivor S. Douglas, Roman Jaeschke, Tiffany M. 
Osborn, Mark E. Nunnally, Sean R. Townsend, Konrad Reinhart, 

Ruth M. Kleinpell, Derek C. Angus, Clifford S. Deutschman, Flavia
R. Machado,Gordon D. Rubenfeld, Steven A. Webb, Richard J. 

Beale, Jean-Louis Vincent, Rui Moreno, and the Surviving Sepsis 
Campaign Guidelines Committee including the Pediatric Subgroup. 

Crit Care Med 2013; 41:580-637 
Intensive Care Medicine 2013; 39: 165-228

SURVIVING SEPSIS CAMPAIGN: INTERNATIONAL 
GUIDELINES FOR MANAGEMENT OF SEVERE 

SEPSIS AND SEPTIC SHOCK 2012

Crit Care Med 2013; 41:580-637 
Intensive Care Medicine 2013; 39: 165-228



Two Clocks

3 hour

2012 Surviving Sepsis Campaign Guidelines



2012 SEPSIS BUNDLES

TO BE COMPLETED WITHIN 3 HOURS OF TIME OF PRESENTATION  :
1. Measure lactate level
2. Obtain blood cultures prior to administration of antibiotics
3. Administer broad spectrum antibiotics
4. Administer 30ml/kg crystalloid for hypotension or lactate ≥4mmol/L

TO BE COMPLETED WITHIN 6 HOURS OF TIME OF PRESENTATION:
5. Apply vasopressors (for hypotension that does not respond to initial fluid 

resuscitation to maintain a mean arterial pressure (MAP) ≥65mmHg)
6. In the event of persistent arterial hypotension despite volume 

resuscitation (septic shock) or initial lactate ≥4 mmol/L (36mg/dl):
- Measure central venous pressure (CVP) 
- Measure central venous oxygen saturation (ScvO2)

7. Remeasure lactate if elevated.



N Engl J Med. 2014 May 1;370(18):1683-93.

N Engl J Med. 2014 Oct 16;371(16):1496-506.

1600 Patients

Over 1500 Patients



SEPSIS BUNDLE PROJECT (SEP)
NATIONAL HOSPITAL INPATIENT QUALITY 
MEASURES

SEP-1 EARLY MANAGEMENT BUNDLE, 
SEVERE SEPSIS/SEPTIC SHOCK



OR

SEPTIC SHOCK
Reassessment after 30 ml kg fluid Rx

6 hr.

Persistent Hypotension
OR Lactate > 4

 Reassessment after 30 
ml/kg crystalloid

Physical Exam (ALL)
• Vital Signs (T, HR, RR, BP)
• Cardiopulmonary exam
• Capillary refill evaluation
• Peripheral Pulse evaluation
• Skin evaluation

Hemodynamics (2 of 4)
• CVP
• SVO2
• Bedside cardiovascular ultrasound
• Passive leg raise / fluid challenge

Shock Assessment

OR



Sepsis Bundles
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http://www.sccm.org/SiteCollectionDocuments/SSCBundleCard_Web.pdf Accessed 9/15/2016

http://www.sccm.org/SiteCollectionDocuments/SSCBundleCard_Web.pdf


Three Clocks

3 
hour

Surviving Sepsis Campaign

1 
hour



Hour-1 Bundle
• The objective of the “hour-1” bundle is to begin

resuscitation and management immediately. 
• Although some of the resuscitation measures may require 

more than an hour to complete, the focus is to begin
treatment immediately. 



Hour-1 Bundle- 5 Key Elements
1. Measure lactate level. (To be remeasured if initial 

lactate is >2 mmol/L). 
2. Obtain blood cultures prior to administration of 

antibiotics.  
3. Administer broad-spectrum antibiotics.  
4. Begin rapid administration of 30ml/kg crystalloid 

fluids for hypotension or lactate ≥4 mmol/L.  
5. Apply vasopressors if the patient is hypotensive during 

or after fluid resuscitation to maintain mean arterial 
pressure (MAP) ≥65 mm Hg. 

Levy MM, Evans LE, Rhodes A. Crit Care Med. 2018; 46(6):997-1000.



Three Clocks

3 
hour

Surviving Sepsis Campaign

1 
hour



Critical Connections. News Edition. September 13, 2018.





TO SAVE LIVES.....

Early appropriate fluid resuscitation 

Early antibiotics

Early identification 

Presenter
Presentation Notes
Insert vent, kumar article EGDT article sedation vacation bundles  scattered



THANK YOU
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